Effects of manganese superoxide dismutase on lung fluid balance after smoke inhalation.
There is evidence of increased oxygen free radical activity after smoke inhalation with and without concomitant burn injury. We determined the effects of manganese superoxide dismutase (Mn SOD) on lung fluid balance as measured by lung microvascular permeability coefficient (sigma), filtration coefficient (Kf), and lymph flow. Merino breed ewes (n = 6/group) were surgically prepared. The SOD group (SOD) received Mn SOD (9,000 U/kg) as an intravenous bolus and was insufflated with smoke. The control group (CON) received saline and smoke. sigma and Kf were determined 24 h before and 24 h after smoke injury. Lymph flow, arterial O2-to-inspired O2 fraction ratio, systemic hemodynamics, and pulmonary arterial and capillary pressures were measured. The sigma was significantly (P < 0.05) higher after smoke insufflation in SOD compared with CON (0.71 +/- 0.03 vs. 0.53 +/- 0.05). Kf was significantly lower after smoke insufflation in SOD compared with CON (0.038 +/- 0.010 vs. 0.061 +/- 0.010). Lymph flows were significantly lower during the 24 h after smoke insufflation in SOD compared with CON (33 +/- 7 vs. 55 +/- 8 ml/h at 24 h). Arterial O2-to-inspired O2 fraction ratio was significantly improved at 6 and 12 h after smoke insufflation in SOD compared with CON at the same time points. Mn SOD meliorates the lung microvascular permeability changes associated with smoke inhalation injury.